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June 26, 1997 


Mr. Iwao Shintani TER tstexc 
Acting Supervising Engineer D750 ayy lBRARY SLttey 
Project Development Group SAN 3058 pa EPRI 
Santa Clara Valley Water District ON RORN 
5750 Almaden Expressway 

San Jose, CA 95118-3686 


Ref: Matadero Creek FEMA LOMR - Bayshore Freeway to 
Foothill Expressway 


Agreement: No. A2010T 
Dear Mr. Shintani: 


The purpose of this letter is to inform you the results of the 
referenced study and present recommendations for your considera- 
tion. 


Study Results: 


Pre-Project Flood Hydrology 


The FEMA flood hydrology (HEC-1 input file) for the 100-year 24- 
hour storm for Matadero Creek for the pre-project conditions has 
been reconstituted for use in the FEMA LOMR. 


Post-Project Flood Hydrology 


Flood hydrology for the 100-year 24-hour storm for the LOMR 
application is being developed through revision of the FEMA HEC-1 
input file for the drainage elements affected by the recent 
improvements of Matadero Creek, which include constructions of 
Barron Creek Diversion and Matadero Bypass, realignment of Ma- 
tadero Creek between Alma Street and El Camino Real, and channel 
improvements below Alma Street. 


Revision of flood hydrology for the elements above El Camino Real 
has been completed, while the revision for the lower portion has 
encountered unexpected difficulties. It was assumed at the onset 
of this project that the above-mentioned improvements would 
provide adequate flood protection along Matadero Creek and, 
therefore, would be qualified for removal of FEMA flood hazard 
designations from the area upstream of the coastal flood zone. 


Our study results indicate, however, that many of the new bridges 
may not perform as the design has intended and will result in 
spill of floodwater into the adjacent floodplain in a 100-year 
storm. The findings are illustrated in the attached HEC-2 results 
for the two critical tailwater conditions at the Palo Alto Flood 
Basin (PAFB), as identified in the Engineer's Report for Planning 
Study of Matadero and Barron Creeks: 


Case 1: Q = 3,500 cfs, WSEL = 3.5 ft 


This case represents the tailwater conditions when the peak of 
flood hydrograph arrives at the PAFB. The HEC-2 results for this 
case are summarized in Attachment 1. 


Case 2: Q = 1,500 cfs, WSEL = 5.7 ft 


This case represents the tailwater conditions when the maximum 
water surface occurs at the PAFB, which is 5.5 hours after the 
peak of the flood hydrograph. The HEC-2 results for this case are 
summarized in Attachment 2. 


The HEC-2 results for both cases show that Louis Road bridge 
causes flood level at its upstream face to exceed the tops of 
floodwalls and results in spill to the adjoining floodplain. This 
also occurs to the upstream bridges at Ross, Middlefield, Cowper, 
Waverley, Alma, Park, and Lambert. Flood elevations for Case 1 
are substantially higher than for the Case 2. 


The discrepancy between the present HEC-2 results and those used 
in the design of channel improvements are due to the difference 
in the way that head losses through the bridges were computed. In 
the design study, head loss for a bridge was computed using the 
so-called "normal bridge method", an option in the HEC-2 model, 
which assumes that open channel flow (with a free surface) would 
prevail through the bridge opening so that the head loss can be 
calculated using Manning's equation. In the present study, head 
loss at a bridge was computed using the so-called "special bridge 
method", another option of the HEC-2 model, which is capable of 
analyzing open channel flow (using Manning's equation), pressure 
flow (using orifice equation) and weir flow (using weir formula 
for spill over the bridge deck), and automatically uses the 
appropriate equation according to the prevailing flow conditions. 


For the case of Matadero Creek upstream of Greer Road, the sof- 
fits of all bridges are submerged at the downstream faces, as 
shown in Attachments 1 and 2. Therefore, floodwater passes 
through the bridge openings as pressure flow and should be ana- 
lyzed using “special bridge method", instead of "normal bridge 
method". Because of this improper use, the design study greatly 
underestimated the bridge head losses and, consequently, yielded 
a significantly lower flood profile for Matadero Creek. 


Recommendations 


The present study results show that, in a 100-year flood, spill 
will occur at all new bridges on Matadero Creek between Louis 
Road and Lambert Avenue. As such, flood hazard designation in 
the current FIRM can not be removed through a LORM. This flooding 
problem may be eliminated through retrofitting one or several of 
the new bridges with assistance of a sound hydraulic study. We 
suggest that a limited scope study be taken to investigate this 
possibility and establish the direction for future actions. The 
study should include the following tasks: 


o Evaluate hydraulic performance of the new bridges. 


o Investigate options for improving hydraulic performance of the 
bridges and develop retrofit alternatives in providing safe 
passage of floodwater through the bridges with required free- 
board. 


o Develop a preliminary least-cost alternative for eliminating 
flooding. 


I appreciate your assistance and courtesy through the course of 
this study. I hope you will find the above recommendations use- 
ful. Multech would be interested in conducting the limited scope 
study for the District. 


Mju Mees 


MW C. Wang, Ph.D., /P.E. 
President 


Sincerely, 


Attachments 


Attachment 1: 


Matadero Creek HEC-2 Summary Results 
for the 100-Year Flood 
with 
Q = 3,500 cfs 
WS = 3.5 ft at PAFB 
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Matadero Creek 
HEC-—2 Summary Results for the 100— Year Flood with Q = 3,500 cfs and Water Level = 3.5 ft at Palo Alto Flood Basin 
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Matadero Creek 
HEC-—2 Summary Results for the 100— Year Flood with Q = 3,500 cfs and Water Level = 3.5 ft at Palo Alto Flood Basin 
Continued 
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Matadero Creek 
HEC-—2 Summary Results for the 100— Year Flood with Q = 3,500 cfs and Water Level = 3.5 ft at Palo Alto Flood Basin 
Continued 
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Matadero Creek 
HEC-—2 Summary Results for the 100— Year Flood with Q = 3,500 cfs and Water Level = 3.5 ft at Palo Alto Flood Basin 
Continued 


PLAN | ACCUM.| HEC-—2 | TOP WATER TOP 
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Matadero Creek 
HEC-—2 Summary Results for the 100— Year Flood with Q = 3,500 cfs and Water Level = 3.5 ft at Palo Alto Flood Basin 
Continued 


PLAN | ACCUM.| HEC-—2 | TOP WATER 
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Attachment 2: 


Matadero Creek HEC-2 Summary Results 
for the 100-Year Flood 
with 
Q = 1,500 cfs 
WS = 5.7 ft at PAFB 
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Matadero Creek 
HEC—2 Summary Results for the 100—Year Flood with Q = 1,500 cfs and Water Level = 5.7 ft at Palo Alto Flood Basin 
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Matadero Creek 
HEC—2 Summary Results for the 100—Year Flood with Q = 1,500 cfs and Water Level = 5.7 ft at Palo Alto Flood Basin 


(Continued) 
PLAN | ACCUM.| HEC-—2 | TOP WATER 
SECNO |DISTANCH SECNO | F/W Q| LEVEL EG} ELMIN | XLBEL| RBEL SOFFI VEL | DEPTH| XLCH/TOPWID) LOCATION 
ft | ft cfs ft ft ft/sec ft 
10894; 10.02 43 
10958 | 10.05 43 
11100} 10.10 43 
11200} 10.14 43 
11300; 10.18 43 
11400] 10.22 43 
11600] 10.30 43 
11678; 10.33 39 
11710; 10.34 39 
11711} 10.34 39 
11758; 10.36 39 
11818} 10.39 37 
11916} 10.40 36 
11917| 10.41 33 
11979) 10.41 33 Louis 
11980} 11.10 33 
12002) 11.15 60 
12020} 11.18 60 
12067} 11.28 60 
12100} 11.35 60 
12166 | 11.48 62 
12194} 11.54 62 
12195} 11.54 60 
12499! 12.17 36 
12801} 12.79 36 
13025 | 13.25 35 
13026} 13.25 35 
13050; 13.30 40 
13115} 13.30 40 Ross 
13118 38 
13147} 13.40 60 


Matadero Creek 
HEC —2 Summary Results for the 100—Year Flood with Q = 1,500 cfs and Water Level = 5.7 ft at Palo Alto Flood Basin 
(Continued) 
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Matadero Creek 
HEC—2 Summary Results for the 100—Year Flood with Q = 1,500 cfs and Water Level = 5.7 ft at Palo Alto Flood Basin 
(Continued) 
PLAN | ACCUM.| HEC—2 | TOP WATER 
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Matadero Creek 


HEC—2 Summary Results for the 100—Year Flood with Q = 1,500 cfs and Water Level = 5.7 ft at Palo Alto Flood Basin 
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Matadero Creek 
HEC—2 Summary Results for the 100—Year Flood with Q = 1,500 cfs and Water Level = 5.7 ft at Palo Alto Flood Basin 
(Continued) 
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